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Оценка уровня развития 
транспортного комплекса мегаполисов
Цель исследования. Статья посвящена вопросам оценки 
уровня развития транспортного комплекса крупных городов. 
Несмотря на широкое разнообразие исследований по этой 
проблеме, в настоящее время отсутствует универсальный 
подход к оценке уровня развития транспортного комплекса 
на уровне мегаполисов. В представленном исследовании 
поставлена цель – разработать инструмент, позволя-
ющий комплексно оценить различные аспекты развития 
городского транспорта, значимые для всех категорий его 
пользователей,  а также провести сравнительный анализ 
ведущих мегаполисов мира по уровню транспортного раз-
вития на основе предложенной методики. 
Материалы и методы. В рамках исследования применяется 
подход, связанный с построением интегральных индексов, а 
также рейтингованием городов на основе полученных зна-
чений. Материалы и расчеты базируются на использовании 
данных, полученных из авторитетных открытых источни-
ков, а также информационных систем государственного и 
муниципального управления.
Результаты. С учетом результатов анализа мировой 
практики авторами предложен Индекс развития транс-
портного комплекса, предназначенный для оценки уровня 
транспортного развития мегаполисов, выявления слабых и 
сильных сторон их транспортного комплекса, определения 
оптимальных путей его дальнейшего совершенствования 
и разработки на этой основе рекомендаций в области 
транспортной политики. Индекс состоит из четырех 
субиндексов, отражающих основные направления разви-
тия транспортного сектора: качество транспортного 
обслуживания населения, доступность транспортных 
услуг для населения, безопасность дорожного движения и 
воздействие транспорта на окружающую среду, а также 
эффективность грузовой логистики. Индекс охватывает 
все наиболее значимые направления транспортного раз-
вития города и характеризует развитие транспортного 
комплекса с позиции разных категорий пользователей его 
услуг. Индекс рассчитан для группы сопоставимых мега-
полисов в следующем составе: Гонконг, Лондон, Мехико, 
Москва, Нью-Йорк, Санкт-Петербург, Сингапур, Стамбул, 
Токио и Шанхай. В результате исследования сформирован 
рейтинг транспортного развития городов за 2010, 2015, 
2016 и 2017 годы. Результаты исследования показали, что 
в рассматриваемый период наиболее развитыми транс-
портными системами обладали Токио и Лондон. Наилуч-
шую динамику изменения Индекса за последние семь лет 
продемонстрировали Москва, Санкт-Петербург и Шанхай.
Заключение. Предложенная методика исследования позво-
ляет как оценивать степень результативности отдельных 
регулирующих мер, известных в практике других городов, 
так и моделировать их влияние на транспортный ком-
плекс города. В заключение приводятся рекомендации по 
дальнейшему развитию транспортных комплексов городов.
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Purpose of the study. The study focuses on issues of the level as-
sessment of transport system development of large cities. Despite the 
wide variety of studies on this issue, there is currently no universal 
approach to assessing the level of development of the transport system 
at megalopolises. The present study aims to create a tool for a compre-
hensive assessment of various aspects of urban transport development 
that are important for all categories of transport users, and to provide 
a comparative analysis of the world’s leading megacities in terms of 
transport development based on the proposed methodology. 
Materials and methods. In the study, the authors apply an ap-
proach related to the construction of integral indexes and ratings 
of cities based on the values of these indexes. In the calculations 
of the index, the authors use statistical data from authoritative 
open sources and information systems of national and municipal 
government.
Results. Based on the results of the world practice analysis, the authors 
propose the Urban Transport Development Index developed in order 
to compare the level of transport system development in various cities. 
The Index provides an opportunity to identify the weaknesses and 
strengths of cities, to find reserves for the further improvement and 
development of recommendations in the field of transport policy on 
this basis. The Index consists of four sub-indexes: the availability of 
transport services for the urban population, the quality of transport 
services, road traffic security and the ecological impact of transport, 
and freight logistics performance. The Index reflects the main aspects 
of urban transport development and shows the views of different 
categories of population on the level of transport services. The paper 
examines the level of transport system development for 2010, 2015, 
2016 and 2017 of a group of comparable cities, which includes 
Hong Kong, London, Mexico, Moscow, New York, St. Petersburg, 
Singapore, Istanbul, Tokyo and Shanghai. The results showed that 
Tokyo and London have occupied the leading positions during the 
period under review. For the seven years Moscow, St. Petersburg and 
Shanghai have showed the best dynamics of the Index.
Conclusion. The proposed method allows both to evaluate the ef-
fectiveness of individual regulatory measures known in the practice 
of other cities, and to simulate their impact on the transport system 
of the city. The paper concludes with recommendations for further 
development of cities’ transport systems.
Keywords: integral indexes, city ratings, transport system development, 
urban development, public transport, private transport
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Introduction
Transportation is one of the 
key sectors of the modern urban 
economy. The role of transport 
system is emphasized by its sig-
nificant contribution to the for-
mation of macroeconomic in-
dicators of the relevant region, 
country and world as a whole 
(its share in world GDP is about 
5 % [1]), as well as its essential 
influence on other sectors of the 
economy and the social sphere. 
The high socio-economic impor-
tance of transport determines the 
need for an adequate regulation 
of this sector and hence the need 
to create an evaluation and mon-
itoring system in order to assess 
the effectiveness of the regulation.
To date, the world practice 
has gained a rich experience in 
development of the indexes char-
acterizing the level of countries 
and cities transport development 
from different positions. Among 
the most well-known approaches 
to assessing the transport devel-
opment are the Transportation 
Services Index of the New York 
State University, George Wash-
ington University and the United 
States Bureau of Transportation 
Statistics, the Logistics Perfor-
mance Index of the World Bank 
and the Index of Inland Freight 
Transport Volume developed by 
the Eurostat. The analysis of the 
world practice shows that, de-
spite the wide variety of studies 
on this issue, there is no univer-
sal approach to assessing the level 
of urban transport development. 
Some of the existing indexes 
evaluate transport development 
by a few individual, most repre-
sentative indicators. Other index-
es evaluate the separate aspects of 
the urban transport development 
more profoundly, without en-
suring the completeness of their 
coverage. Thus, there is a lack of 
index that comprehensively re-
flects the major aspects of urban 
transport development.
This article presents the re-
sults of the development of the 
Urban Transport Development 
Index, calculated for the ten 
leading megapolices of the world 
for 2010, 2015, 2016 and 2017. 
The study revealed the strengths 
and weaknesses of the transport 
systems of the cities. The final 
section of the article provides 
recommendations for the further 
development of the cities based 
on the best world practices.
1. Urban transport 
development: the world 
practice of statistical analysis
Nowadays there is a wide va-
riety of methods to identify the 
rate of transport development in 
different countries and regions. 
The most popular approach is 
related to the construction of in-
tegral indexes and rankings based 
on them. This sort of indexes is 
developed by official statistical 
bodies, international and national 
research centers and independent 
analytical companies. A number 
of important organizations gener-
ate global rankings based on the 
evaluation of the level of transport 
development, which convincingly 
demonstrate the competitiveness 
of the country or region in the 
world economy.
The well-known indexes di-
rectly or indirectly characterizing 
the level of transport development 
may be divided into two groups: 
specialized indexes, which reflect 
the transport sector’s level of 
development in individual, spe-
cific aspects, such as the quality 
of transport services, the volume 
of freightage, traffic density, etc., 
and general indexes, which pro-
vide an evaluation of the trans-
port sector as one of the elements 
of the economy as a whole.
The Transportation Services 
Index is one of the first special-
ized transport indexes developed 
in 2002 by the joint effort of re-
searchers from the New York State 
University in the city of Albany, 
George Washington University 
and the United States Bureau of 
Transportation Statistics [2]. This 
index demonstrates the volume 
and dynamics of transport ser-
vices provided to the population. 
It consists of two subindexes: the 
freight index and the passenger 
one. The first sub-index meas-
ures the freightage performed by 
freight trucks, rail, internal wa-
terways and pipelines and by air, 
excluding sea-going vessels and 
courier and postal services. The 
second subindex reflects passen-
ger turnover performed by urban 
public transport, intercity rail and 
air services, and does not include 
intercity bus services, excursions, 
taxis, as well as the use of bicy-
cles and other non-motor means 
of transportation.
A considerable amount of spe-
cialized indexes is used to eval-
uate the freight logistics perfor-
mance. Here we should mention 
the Index of Inland Freight Trans-
port Volume Relative to GDP, cal-
culated on the annual basis by the 
Eurostat, the European Union 
Statistical Department, both for 
the European Union as a whole, 
and separately for each of its 
member states [3]. The Index is 
calculated as a share of freightage 
in the structure of the GDP (in 
2005 prices) and includes inter-
nal transportation by the three 
means — automobile, railway 
and water. To calculate the exact 
figure, the authors use the terri-
torial principle, assuming that all 
freightage performed on the ter-
ritory of the country under con-
sideration is taken into account, 
regardless of what country it ac-
tually belongs to. In case of mo-
tor transport the property of the 
freight is defined according to the 
place of registration of the trans-
port means. The result of certain 
errors is the fact that some of the 
European Union members do not 
perform a statistical stock-taking 
of freightage involving transpor-
tation means of less than 3.5 
tons of freight-carrying capacity. 
Another problem is concerned 
with stock-taking of international 
freightage, especially transported 
by air and water.
The level of freight transport 
development is also being eval-
uated by authoritative interna-
tional bodies. Once in two years, 
the World Bank calculates the 
Logistics Performance Index for 
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167 countries of the world, which 
consists of six main indicators: 
efficiency of customs operations, 
quality of trade and transport in-
frastructure, simplicity in organ-
izing deliveries with competitive 
prices, the level of logistics ser-
vices, possibility to trace one’s 
cargo and the timely delivery of 
cargo to the recipient [4]. Logis-
tics experts’ opinions collected 
from all over the world constitute 
the information basis for this in-
dex.
Another example of evalu-
ation of the level of transport 
development is the provision of 
Transport Services Index, devel-
oped in France [5]. This indi-
cator reflects the changes in the 
costs of services of three types of 
transportation — freight, passen-
ger and supplementary services in 
the transport sphere. The specific 
feature of calculations here is the 
fact that it embraces practically 
all transport services, with the ex-
ception of space sector and the 
tourist agencies’ activities.
The Shipping Index is being 
actively used in Australia and is 
calculated by a major logistics 
firm The Depth Logistics [6]. 
This indicator takes into account 
the number of units of certain 
types of equipment (bulldozers, 
excavators, graders, cranes, etc.) 
loaded on board of the ship, and 
their costs. Such an approach 
allows to analyze indirectly the 
state and trends in the develop-
ment of machine-building, min-
ing, and construction sectors of 
the national economy.
A separate group of transport 
indexes and rankings concerns 
the evaluation of road congestion 
level. Another widely known indi-
cator is the TomTom company’s 
index, which develops navigation 
systems for cars. Using GPS nav-
igators’ data TomTom Traffic In-
dex measures congestion on the 
road networks of 390 cities in 48 
countries [7]. It gives drivers de-
tailed information about the im-
pact of road congestion on their 
city’s travel times. The largest 
cities’ congestion ranking is gen-
erated on the basis of these data. 
Indexes of motor transport 
development are calculated by 
the INRIX company, one of the 
world’s leading suppliers of in-
formation services for car driv-
ers [8]. The INRIX company 
annually develops the ranking of 
world cities with the most inten-
sive road traffic. The calculation 
of the INRIX Congestion Index is 
based on the principle of com-
parison of the overall time need-
ed to cover a certain part of the 
route in rush hours with a free 
flow situation. 
State bodies also participate 
in the motorways’ traffic densi-
ty evaluation. In particular, the 
State Statistical Service of the 
Netherlands produces a month-
ly Traffic Density Index, based 
on the analysis of the traffic flow 
at the country’s main roads on 
workdays and weekends [9].
The Castrol Company, one of 
the major producers of car oils 
and lubricants, has also demon-
strated an original approach to 
the analysis of motorways’ traffic. 
Their Stop-start Index is based on 
the calculation of the number of 
stops made by a vehicle with the 
following starts: the number of 
stop-starts, calculated on average 
per 1 km of the road within city 
limits is multiplied by an average 
car run during one year [10]. The 
result enables to evaluate the level 
of congestion. The rating, creat-
ed by the company, embraces on 
the whole 78 largest cities of the 
world.
A typical example of general 
indexes demonstrating the lev-
el of urban transport develop-
ment in the context of the entire 
economic system is the Global 
Competitiveness Index, developed 
by the World Economic Forum 
experts [11]. It aims to produce 
an estimation of the ability of the 
country and its institutions to en-
sure stable rate of mid-term eco-
nomic growth. The index is based 
on 12 integral indicators, one of 
which demonstrates the develop-
ment of infrastructure (including 
the transport one). The transport 
indicator evaluates the quality of 
motorways, railways, sea ports, 
air transport infrastructure and 
passenger turnover of airlines.
A similar indicator the Global 
City Competitiveness Index is de-
veloped by the British Research 
Centre, The Economist Intelli-
gence Unit, for the largest cities 
of the world [12]. This research 
was initiated in 2012 by the Cit-
igroup financial company in the 
framework of the project “Points 
of Growth”. The main goal of 
this research was to find a way 
for modern cities to attract in-
vestments and spread their eco-
nomic, political and cultural im-
pact. According to this approach 
the cities are evaluated by 31 
criteria of socio-economic and 
political nature that are grouped 
into 8 integral indicators. The in-
dicator of physical capital takes 
into account the quality of public 
transport, motorways, sea-ports, 
regional and international means 
of transportation.
In Japan, the Index of Indus-
trial Production is being pub-
lished monthly [13]. This index 
is an important indicator of the 
economic situation in the coun-
try and a powerful instrument in 
monitoring production, unload-
ing and formation of output stock 
for the needs of national industry. 
The index evaluates such urban 
transport development indicator 
as a freight turnover of the indus-
trial sector.
The Index of Services, calcu-
lated in Britain, evaluates the 
contribution of the services sector 
to the Gross Added Value on a 
monthly basis [14]. The methods 
of its calculation envisages taking 
into account four sectors of the 
national economy, that is, trade 
and hotel and restaurant business; 
transport, storage and communi-
cation; business services and fi-
nance; and state services, as well 
as other forms of activities, con-
nected with the production of ser-
vices. Among the indicators used 
in the index calculation there are 
the volumes of freight transported 
to the United Kingdome by dif-
ferent means of transportation.
The London Stock Exchange, 
called The Baltic Exchange Ltd., 
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counts its own daily Baltic Dry 
Index [15]. This indicator reflects 
the average cost of the raw mate-
rials transported by bulk carriers 
and is calculated on the basis of 
contracts, signed during the day. 
This index is very sensitive to the 
dynamics of the volume of ship-
ping operations, therefore, it can 
be considered as an indicator of 
global economic activity.
The analysis of the world 
practice of assessing the level of 
transport shows that, despite the 
wide variety of studies on this 
problem, there is a lack of univer-
sal approach to assessing the level 
of urban transport development. 
Well-known general indices eval-
uate transport development by 
individual, most representative 
indicators as one of the aspects 
of the economic development 
as a whole. Specialized indexes 
evaluate the separate directions 
of the urban transport develop-
ment more profoundly, without 
ensuring the completeness of 
their coverage. In this regard, it 
seems relevant to create an index 
that comprehensively reflects the 
various aspects of urban transport 
development, important for all 
categories of transport users.
2. The Concept of the Urban 
Transport Development Index
The Urban Transport Devel-
opment Index has been developed 
in order to compare the levels of 
transport complex development 
in various cities, as well as to de-
fine its weak and strong points, 
to find reserves for the further 
improvement and provide some 
recommendations in the field of 
transport policy on this basis.
The Index reflects the main 
aspects of urban transport de-
velopment and shows the views 
of different categories of popu-
lation on the level of transport 
services. The aspects were sys-
tematized during the analysis of 
plans, programs and strategies for 
the transport development of the 
leading cities in the world. The 
structure of the index and the 
list of indicators included in its 
composition also is based on the 
results of the analysis of empirical 
studies aimed at identifying the 
factors of choice of public and 
cycling transport or a private car 
[16; 17; 18; 19; 20; 21; 22]. Such 
an approach is aimed to provide 
a comprehensive and maximally 
objective evaluation of the level 
of cities’ transport systems’ devel-
opment.
The Index consists of four sub-
indexes reflecting the main trends 
in urban transport development, 
which are: availability of transport 
services for the urban population, 
quality of transport services, road 
traffic security and the ecological 
impact of motor transport, and 
freight logistics performance. The 
interests of different layers of the 
population were taken into ac-
count by the use of subindexes 
measuring the transport servic-
es’ quality and availability. These 
data are calculated, on the one 
hand, in relation to car-owners, 
and on the other hand, in rela-
tion to people using public trans-
port, pedestrians, or cyclists. The 
data on transport services in the 
business field is presented by a 
subindex of the freight transport 
efficiency.
The indicators of a city Index 
and subindexes range from 0 to 
10 points, where 10 points signi-
fy the highest level of transport 
development (the city leads in 
the respective group according 
to all analyzed indicators), while 
“0 points” is the lowest indicator 
(the city falls behind all the other 
cities under review).
The assignment of points the 
cities is maid according to the 
following formulas:
1) when the indicator has a 
positive effect:
2) 
( )
( ) ( )
min
10,
max min
j i
j
i i
x x
y
x x
−
= ×
−
3) when the indicator affects 
negatively: 
 ( )
( ) ( )
max
10.
max min
i j
j
i i
x x
y
x x
−
= ×
−
Where,
yj = the number of assigned 
points for the city j,
xj = the value of the indicator 
for the city j,
min(xi) = the minimum value 
of the indicator x among all the 
cities under consideration,
max(xi) = the minimum value 
of the indicator x among all the 
cities under consideration.
Within the framework of the 
research, the data of transport de-
velopment indicators have been 
formed, which include over 200 
absolute and relative indicators. 
The data available in statistical 
original sources were analyzed on 
the basis of a system of quality 
criteria; the main requirements 
were the availability of appro-
priate data for the required time 
period, and the feasibility of cal-
culation methods. A wide range 
of analytical methods was used, 
such as modeling, the use of al-
ternative indicators, and data ver-
ification on the basis of various 
original sources, etc.
The calculation of the Index was 
made for a group of comparable 
cities, which includes Hong Kong, 
London, Mexico, Moscow, New 
York, St. Petersburg, Singapore, Is-
tanbul, Tokyo and Shanghai.
Proceeding from the results 
of the initial statistical database 
analysis, a set of 69 indicators was 
included in the Index, which give 
information for the period from 
2010 to 2017. Other data, not in-
cluded in the Index directly, were 
used as the alternative indicators 
of the trends under review. They 
were used to define the degree of 
comparability of the available data 
and, in case of their absence, for 
substitution. The initial sources 
of data for the calculation of an 
Index are the information systems 
of the national statistical bodies, 
municipal government bodies (in-
cluding transport complex depart-
ment) and materials of the leading 
independent analytical centers.
3. The comparison of the 
leading cities of the world in 
terms of transport development
In the course of the research the 
ranking has been created accord-
ing to the level of transport system 
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development for 2010, 2015, 2016 
and 2017 (see Table 1).  
London and Tokyo have occu-
pied the leading positions in the 
ranking during the period. In 2010 
and 2015 the third place in the 
ranking belonged to New York, 
in 2016 Moscow outstripped New 
York and in 2017 it shared 2nd 
position with London. In 2010–
2017 there was a rapid growth of 
the Index for some megapolices 
in comparison with other cities 
under consideration, which en-
sured an increase in position of 
Moscow (from 8th place in 2010 
to 2nd-3rd place in 2017) and 
St. Petersburg (from 9th to 6th). 
Nevertheless, over the past seven 
years, the positive dynamics of the 
Index has been noted for all the 
analyzed cities. A significant in-
crease in the Index was achieved 
in Moscow (by 2.35 points), 
St. Petersburg (by 1.37 points), 
Shanghai (by 0.53 points), New 
York (by 0.44 points) and Singa-
pore (0.39 points).
3.1. The quality of transport 
services
Transport services’ quality 
subindex summarizes the factors 
which define the average time 
of the trip by various transport 
means, the degree of comfort pro-
vided by different means of urban 
transport, availability of innova-
tive services for the users of trans-
port services, quality of transport 
infrastructure, availability of con-
venient payment systems, etc. The 
leaders in terms of the transport 
services’ quality in 2017 are New 
York, Tokyo and Singapore (see 
Fig. 1). A significant increase in 
the subindex for New York in re-
cent years resulted in the primacy 
of the city in the field of quality of 
transport services. From 2010 to 
2017 Moscow significantly raised 
its position from 7th to 4th place 
in the ranking of the quality of 
transport services.
3.2. The availability of transport 
services for the population
The index of transport servic-
es’ availability for different groups 
of urban population, namely, in-
dividual car owners and users of 
public transport, reflects such as-
pects as the availability of various 
urban transport means (including 
the new ones, such as car-sharing, 
cycles rental, etc.); the fleets of 
different transport means, volume 
of passenger shipping; availability 
of different types of city trans-
port routes, etc. The top three 
leaders in terms of accessibility of 
transport for all population groups 
in 2017 are London, Tokyo and 
New York, with a slight lag behind 
New York, Moscow is in fourth 
place (see Fig. 2). For the past five 
years Moscow has climbed 1 posi-
tion in the ranking. This increase 
in the index characterizing the 
availability of transport services is 
due to the relatively high level of 
provision of the population with 
the main types of transport, the 
development of the route system, 
the creation of new routes and 
types of transport — the Moscow 
central ring, car-sharing system, 
bicycle rental, etc.
3.3. Road safety and ecological 
impact 
Road safety and ecological 
impact subindex reflects such fac-
tors of transport complex devel-
Table 1.
The values of the Urban Transport Development Index
City
2010 year 2015 year 2016 year 2017 year
Points Rank Points Rank Points Rank Points Rank
Tokyo 7.1 1 7.0 1 7.1 1 7.1 1
London 6.7 2 6.9 2 7.0 2 6.8 2-3
Moscow 4.5 8 6.5 4 6.7 3 6.8 2-3
New York 6.0 3 6.5 3 6.6 4 6.5 4
Singapore 6.0 4 6.1 5 6.2 5 6.3 5
St. Petersburg 4.0 9 5.1 7 5.4 6 5.3 6
Hong Kong 5.2 5 5.1 6 5.3 7 5.3 7
Shanghai 4.7 6 5.0 8 5.1 8 5.2 8
Istanbul 4.6 7 4.5 9 4.7 9 4.7 9
Mexico 3.1 10 3.0 10 3.0 10 3.2 10
Source: authors’ calculations.
Fig. 1. The index of the transport services’ quality
Source: authors’ calculations
Economic statistics
Statistics and Economics  V. 16. № 1. 2019 27
Fig. 2. The index of transport services’ availability for the population
Source: authors’ calculations.
opment as the rate of road acci-
dents and their severity; the level 
of emissions into the atmosphere; 
the availability and strictness of 
ecological norms for different 
transport means; the availability 
and level of the use of ecological-
ly friendly transport means. 
During 2010–2017 the 1st 
place in terms of safety and en-
vironmental friendliness of the 
transport system belonged to 
London (see Fig. 3). Significant 
changes were noted in Mos-
cow — the city has climbed 6 po-
sitions up in the rating, taking the 
2nd place since 2015. The factors 
of such changes are a high level 
of provision with environmental-
ly friendly modes of transport, a 
positive trend in indicators relat-
ed to road traffic accidents. Over 
the past seven years, the rates of 
accidents and deaths in road ac-
cidents in Moscow have declined 
by more than a third.
3.4. Freight logistics performance 
The city transport system per-
formance from the point of view 
of the users of freight transport 
services is evaluated in the frame-
work of the freight logistics per-
formance index according to the 
indicators reflecting the level of 
freight transport development, 
availability of the infrastruc-
ture necessary for it, the level of 
toughness of restrictions regulat-
ing the transport flow within the 
city, etc. In 2010–2017 London, 
Tokyo and Moscow occupy the 
top positions in the freight logis-
tics performance ranking, while 
having a significant lead over the 
other cities being analyzed (see 
Fig. 4).
Conclusion and 
recommendations
The proposed Index is a tool 
that provides comprehensive as-
sessment of the level of transport 
development in cities, taking into 
account the interests of all the 
main categories of transport us-
ers in four areas: the quality of 
transport services, the availability 
of transport services for the pop-
Fig. 3. The index of road safety and environmental impact
Source: authors’ calculations.
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ulation, road safety and the envi-
ronmental impact of transport, as 
well as the freight logistics per-
formance.
The Index calculation results 
for 2010–2017 indicate that the 
leaders in urban transport de-
velopment are such cities as To-
kyo, London, Moscow and New 
York. It should be noted that for 
this period in most of the cities 
under consideration, the Index 
value continued to grow, which 
indicates a positive dynamic in 
the transport sector as a whole. 
For the seven years the largest in-
crease in the Index was achieved 
Fig. 4. The index of freight logistics performance
Source: authors’ calculations
in Moscow, St. Petersburg and 
Shanghai — their aggregate index 
values increased by 2.35, 1.37 and 
0.53 points respectively.
During the period 2010–2017, 
Moscow has risen from 8th to 3rd 
place in the rankings. The posi-
tion of the city has been signif-
icantly improved in terms of the 
quality and availability of trans-
port services, primarily for public 
transport users. Moscow rose by 
4 positions in the ranking of the 
quality of transport services for all 
groups of the population (from 
8th to 4th place), by 1 position 
(from 5th to 4th place) in the 
availability ranking. There was 
also a positive trend in Moscow’s 
indicators characterizing the 
road safety and the environmen-
tal impact of transport (from 8th 
to 2nd place). According to the 
efficiency of freight logistics, the 
city retained the 3rd place in the 
ranking compared to the other 
megacities under consideration.
The general trends in the ur-
ban transport development have 
been the road network extension 
and the increase in the number of 
passengers in urban public trans-
port. During 2010–2017 there 
was the growth of motorization in 
most of the cities, reflected in the 
increase in the number of private 
cars per capita. The reduction in 
the fleet of private cars that took 
place in Singapore, New York and 
London was due to the impact of 
severe restrictive measures in the 
use of personal vehicles. A pos-
itive trend for the studied group 
of cities is the improvement of 
transport safety indicators — the 
level of traffic accidents and the 
death rate in traffic accidents per 
capita were significantly reduced 
in most cities.
The analysis showed that 
transport policy measures that in-
crease the Index value for a city 
can be grouped in the following 
areas:
– development of intelligent 
transportation systems;
– improving the connectivity 
of roads;
– improving the environmen-
tal performance of urban public 
and personal transport;
– road traffic optimization; 
– parking space optimization;
– transportation.
Литература
1. Официальный сайт Объединенного на-
учно-исследовательского центра Европейской 
Комиссии. Transport sector economic analysis. 
[Электрон. ресурс] Режим доступа: https://
ec.europa.eu/jrc/en/research-topic/transport-
sector-economic-analysis.
2. Официальный сайт Бюро транспорт-
ной статистики США. Technical Note on TSI 
Documentation. [Электрон. ресурс] Режим до-
ступа: https://www.bts.dot.gov/learn-about-bts-
and-our-work/statistical-methods-and-policies/
technical-note-tsi-documentation.
3. Официальный сайт Статистического 
управления Европейского Союза. Volume of 
freight transport relative to GDP, [Электрон. ре-
сурс] Режим доступа: http://ec.europa.eu/eurostat/
cache/metadata/en/tran_hv_frtra_esms.htm.
4. Официальный сайт Всемирного Бан-
ка. International LPI, Global Rankings 2018. 
[Электрон. ресурс] Режим доступа: http://lpi.
worldbank.org/international/global.
Economic statistics
Statistics and Economics  V. 16. № 1. 2019 29
5. Официальный сайт Национальной феде-
рации пассажирских перевозок Франции. First 
quarter 2015 transportation services production 
index. [Электрон. ресурс] Режим доступа: 
https://www.fntv.fr/IMG/pdf/indice_production_
transport_premier_trismestre_2015-cs658.pdf.
6. Официальный сайт компании 
Depth Logistics. Shipping-Index. [Элек-
трон. ресурс] Режим доступа: http://www.
internationalresourcejournal.com/resource_
news/3808.html, March 2015.
7. Официальный сайт компании TomTom. 
TomTom Traffic Index, Measuring Congestion 
Worldwide. [Электрон. ресурс] Режим доступа: 
https://www.tomtom.com/en_gb/trafficindex/.
8. Официальный сайт компании INRIX. 
INRIX Global Traffic Scorecardю [Электрон. ре-
сурс] Режим доступа: http://inrix.com/scorecard/.
9. Официальный сайт Государственной 
службы статистики Нидерландов. Index figures 
traffic density. [Электрон. ресурс] Режим до-
ступа: http://statline.cbs.nl/StatWeb/publication
/?VW=T&DM=SLEN&PA=37674eng&D1=0-
3,10-17&D2=a&D3=1,42,94,l&HD=081110-
1526&LA=EN&HDR=G1,G2&STB=T.
10. Официальный сайт компании Castrol. 
Stop-Start Index. [Электрон. ресурс] Режим до-
ступа: https://www.castrol.com/en_au/australia/
car-engine-oil/engine-oil-brands/castrol-magnatec-
brand/stop-start-index.html.
11. Официальный сайт Всемирного эконо-
мического форума. The Global Competitiveness 
Report 2017–2018. [Электрон. ресурс] Режим 
доступа: https://www.weforum.org/reports/the-
global-competitiveness-report-2017-2018.
12. Официальный сайт компании Citigroup. 
Hot Spots benchmarking global city competitiveness. 
[Электрон. ресурс] Режим доступа: https://www.
citigroup.com/citi/citiforcities/home_articles/n_
eiu.htm.
13. Официальный сайт Министерства эко-
номики, торговли и промышленности Япо-
нии. Indices of Industrial Production. [Электрон. 
ресурс] Режим доступа: http://www.meti.go.jp/
english/statistics/tyo/iip/.
14. Официальный сайт Бюро статистики Ве-
ликобритании. Statistical bulletin: Index of Ser-
vices, UK. [Электрон. ресурс] Режим доступа: 
http://www.ons.gov.uk/economy/economicout 
putandproductivity/output/bulletins/indexofser 
vices/feb2016#understanding-the-index-of-servic-
es-ios.
15. Официальный сайт Балтийской биржи. 
BDI, Baltic Exchange Dry Index. [Электрон. ре-
сурс] Режим доступа: https://www.balticexchange.
com/market-information/indices/BDI/.
16. Johansson-Stenman O. Estimating 
Individual Driving Distance by Car and Public 
Transport Use in Sweden // Applied Economics. 
2002. № 34(8). P. 959–967. DOI: http://dx.doi.
org/10.1080/00036840110068823.
17. Hiscock R., Macintyre S., Kearns A., Ellaway 
A. Means of Transport and Ontological Security: do 
Cars Provide Psycho-social Benefits to Their Users? 
// Transportation Research Part D: Transport and 
Environment. 2002. № 7(2). P. 119–135. DOI: 
http://dx.doi.org/10.1016/S1361-9209(01)00015-3.
18. Eboli L., Mazzulla G. A Stated Preference 
Experiment for Measuring Service Quality in 
Public Transport // Transportation Planning and 
Technology. 2008. № 31(5). P. 509–523. DOI: 
http://dx.doi.org/10.1080/03081060802364471.
19. Carsea A., Goodman A., Macketta R.L., 
Panterc J., Ogilviec D. The Factors Influencing Car 
Use in a Cycle-friendly City: the Case of Cambridge 
// Journal of Transport Geography. 2013. № 28. 
P. 67–74. DOI: http://dx.doi.org/10.1016/j.
jtrangeo.2012.10.013.
20. Qin H., Guan H., Zhang Z., Tong L., 
Gong L., Xue Y. Analysis on Bus Choice Behavior 
of Car Owners Based on Intent? // Procedia 
Social and Behavioral Sciences. 2013. № 96. 
P. 2373–2382. DOI: http://dx.doi.org/10.1016/j.
sbspro.2013.08.269.
21. Redman L., Friman M., Gärling T., Hartig 
T. Quality Attributes of Public Transport That 
Attract Car Users: A Research Review // Transport 
Policy. 2013. № 25. P. 119–127. DOI: http://
dx.doi.org/10.1016/j.tranpol.2012.11.005.
22. Chowdhury S., Ceder A. Users’ Willingness 
to Ride an Integrated Public-transport Service: A 
Literature Review // Transport Policy. 2016. № 
48. P. 183–195. DOI: http://dx.doi.org/10.1016/j.
tranpol.2016.03.007.
References
1. Ofitsial’nyy sayt Ob”yedinennogo nauchno-
issledovatel’skogo tsentra Evropeyskoy Komissii. 
Transport sector economic analysis = The official 
website of the Joint Research Center of the European 
Commission. Transport sector economic analysis 
[Internet] Available from: https://ec.europa.eu/
jrc/en/research-topic/transport-sector-economic-
analysis.
2. Ofitsial’nyy sayt Byuro transportnoy statistiki 
SSHA. Technical Note on TSI Documentation = 
The official website of the Bureau of Transportation 
Statistics USA. Technical Note on TSI 
Documentation. [Internet] Available from: https://
www.bts.dot.gov/learn-about-bts-and-our-work/
statistical-methods-and-policies/technical-note-tsi-
documentation.
3. Ofitsial’nyy sayt Statisticheskogo upravleniya 
Evropeyskogo Soyuza. Volume of freight transport 
relative to GDP = The official website of the 
Statistical Office of the European Union. Volume 
of freight transport relative to GDP. [Internet] 
Экономическая статистика
30 Статистика и экономика  Т. 16. № 1. 2019
Available from: http://ec.europa.eu/eurostat/cache/
metadata/en/tran_hv_frtra_esms.htm.
4. Ofitsial’nyy sayt Vsemirnogo Banka. 
International LPI, Global Rankings 2018 = The 
official site of the World Bank. International LPI, 
Global Rankings 2018. [Internet] Available from: 
http://lpi.worldbank.org/international/global.
5. Ofitsial’nyy sayt Natsional’noy federatsii 
passazhirskikh perevozok Frantsii. First quarter 
2015 transportation services production index = 
The official website of the National Federation 
of Passenger Transport in France. First quarter 
2015 transportation services production index. 
[Internet] Available from: https://www.fntv.fr/
IMG/pdf/indice_production_transport_premier_
trismestre_2015-cs658.pdf.
6. Ofitsial’nyy sayt kompanii Depth Logistics. 
Shipping-Index = Official website of Depth 
Logistics. Shipping Index. [Internet] Available from: 
http://www.internationalresourcejournal.com/
resource_news/3808.html, March 2015.
7. Ofitsial’nyy sayt kompanii TomTom. 
TomTom Traffic Index, Measuring Congestion 
Worldwide = Official TomTom website. TomTom 
Traffic Index, Measuring Congestion Worldwide. 
[Internet] Available from: https://www.tomtom.
com/en_gb/trafficindex/.
8. Ofitsial’nyy sayt kompanii INRIX. INRIX 
Global Traffic Scorecardyu = Official website 
of the company INRIX. INRIX Global Traffic 
Scorecard [Internet] Available from: http://inrix.
com/scorecard/.
9. Ofitsial’nyy sayt Gosudarstvennoy sluzhby 
statistiki Niderlandov. Index figures traffic density 
= Official site of the State Statistics Service of the 
Netherlands. Index figures traffic density. [Internet] 
Available from: http://statline.cbs.nl/StatWeb/
publication/?VW=T
10. Ofitsial’nyy sayt kompanii Castrol. Stop-
Start Index = The official website of Castrol. Stop-
Start Index. [Internet] Available from: https://
www.castrol.com/en_au/australia/car-engine-oil/
engine-oil-brands/castrol-magnatec-brand/stop-
start-index.html.
11. Ofitsial’nyy sayt Vsemirnogo 
ekonomicheskogo foruma. The Global 
Competitiveness Report 2017-2018 = Official 
site of the World Economic Forum. The 
Global Competitiveness Report 2017-2018. 
[Internet] Available from: https://www.weforum.
o r g / r epo r t s / the - g l oba l - compe t i t i v ene s s -
report-2017-2018.
12. Ofitsial’nyy sayt kompanii Citigroup. Hot 
Spots benchmarking global city competitiveness 
= Official website of the company Citigroup. Hot 
Spots benchmarking global city competitiveness. 
[Internet] Available from: https://www.citigroup.
com/citi/citiforcities/home_articles/n_eiu.htm.
13. Ofitsial’nyy sayt Ministerstva ekonomiki, 
torgovli i promyshlennosti YAponii. Indices of 
Industrial Production = Official website of the 
Ministry of Economy, Trade and Industry of Japan. 
Indices of Industrial Production. [Internet] Available 
from: http://www.meti.go.jp/english/statistics/tyo/
iip/.
14. Ofitsial’nyy sayt Byuro statistiki 
Velikobritanii. Statistical bulletin: Index of Services, 
UK = Official website of the UK Statistics Office. 
Statistical bulletin: Index of Services, UK. [Internet] 
Available from: http://www.ons.gov.uk/economy/
economicoutputandproductivity/output/bulletins/
indexofservices/feb2016#understanding-the-index-
of-services-ios.
15. Ofitsial’nyy sayt Baltiyskoy birzhi. BDI, 
Baltic Exchange Dry Index = Official website of 
the Baltic Stock Exchange. BDI, Baltic Exchange 
Dry Index. [Internet] Available from: https://www.
balticexchange.com/market-information/indices/
BDI/.
16. Johansson-Stenman O. Estimating 
Individual Driving Distance by Car and Public 
Transport Use in Sweden. Applied Economics. 
2002; 34(8). P. 959–967. DOI: http://dx.doi.
org/10.1080/00036840110068823.
17. Hiscock R., Macintyre S., Kearns A., Ellaway 
A. Means of Transport and Ontological Security: do 
Cars Provide Psycho-social Benefits to Their Users? 
Transportation Research Part D: Transport and 
Environment. 2002; 7(2). P. 119–135. DOI: http://
dx.doi.org/10.1016/S1361-9209(01)00015-3.
18. Eboli L., Mazzulla G. A Stated Preference 
Experiment for Measuring Service Quality in 
Public Transport. Transportation Planning and 
Technology. 2008; 31(5). P. 509–523. DOI: http://
dx.doi.org/10.1080/03081060802364471.
19. Carsea A., Goodman A., Macketta R.L., 
Panterc J., Ogilviec D. The Factors Influencing 
Car Use in a Cycle-friendly City: the Case of 
Cambridge. Journal of Transport Geography. 2013; 
28. P. 67–74. DOI: http://dx.doi.org/10.1016/j.
jtrangeo.2012.10.013.
20. Qin H., Guan H., Zhang Z., Tong L., Gong 
L., Xue Y. Analysis on Bus Choice Behavior of 
Car Owners Based on Intent?. Procedia Social and 
Behavioral Sciences. 2013; 96. P. 2373–2382. DOI: 
http://dx.doi.org/10.1016/j.sbspro.2013.08.269.
21. Redman L., Friman M., Gärling T., Hartig 
T. Quality Attributes of Public Transport That 
Attract Car Users: A Research Review. Transport 
Policy. 2013; 25. P. 119–127. DOI: http://dx.doi.
org/10.1016/j.tranpol.2012.11.005.
22. Chowdhury S., Ceder A. Users’ Willingness 
to Ride an Integrated Public-transport Service: A 
Literature Review. Transport Policy. 2016; 48. 
P. 183–195. DOI: http://dx.doi.org/10.1016/j.
tranpol.2016.03.007.
Social statistics
Statistics and Economics  V. 16. № 1. 2019 31
Сведения об авторах
Олег Игоревич Карасев
К.э.н., Директор центра научно-технологического 
прогнозирования экономического факультета
Московского государственного университета 
им. М.В. Ломоносова,  
Москва, Россия
Эл. почта: oikarasev@econ.msu.ru
Анна Олеговна Кривцова
Аспирант факультета экономики
Московского государственного университета 
им. М.В. Ломоносова, Москва, Россия
Эл. почта: annakriwz@gmail.com
Information about the authors
Oleg I. Karasev
Cand. Sci. (Economics), Director of the Scientific 
and Technological Forecasting Centre of the Faculty 
of Economics
Lomonosov Moscow State University,  
Moscow, Russia
E-mail: oikarasev@econ.msu.ru
Anna O. Krivtsova
Postgraduate Student of the Faculty of Economics
Lomonosov Moscow State University,  
Moscow, Russia
E-mail: annakriwz@gmail.com
